bance in arousal is an integral aspect of the Gilles de la Tourette syndrome. This hypothesis was developed by clinicians actively engaged in the treatment of Gilles de la Tourette patients. 4610 Clinical discussions of this issue have suggested that the arousal dysfunction involves a disruption of arousal modulation8 and of inhibition.4 6-10 As Tur-pin9'0 has noted, several of the researchers who postulate a disruption of inhibition have suggested that tics are exaggerated and poorly controlled startle responses.' This study explored both the disruption in arousal modulation and inhibition hypotheses. The first would create greater variability on measures of arousal while the second could be caused by either excessively high or excessively low levels of arousal. The optimal level of arousal for a wide range of psychological functions is a moderate one.1 12 This study also explored the influence of the arousal-related personality variables extraversion and neuroticism. Findings from this part of the study will be described in another paper. Because of the dissociation of arousal systems,'3 this study included measures of several systems: tonic and phasic autonomic arousal and cortical arousal. 536 arousal.'718 Cortical arousal was assessed indirectly by the Continuous Performance Test (CPT)'9 and the Stroop Color-Word test. A variety of studies have demonstrated that CPT performance is affected by changes in cortical arousal.202-Use of the Stroop as an index of cortical arousal was based on the idea that the task demanded efficient cortical functioning for successful performance. Klein's discussion of the variety of mental operations demanded by the task suggested the need for such efficiency. 24 Studies using a variety of manipulations, including administration of amphetamine and amobarbitol,25 exposure to loud noise,26 threat of shock,27 and varying the length of time that a subject has to respond to a stimulus2' have demonstrated that performance on the Stroop is effected by more general shifts in arousal.
For all electrodermal variables, the study explored both the disruption of arousal modulation and inhibition hypotheses. This aspect of the study was the most exploratory. At the time the study was conducted, the only prior work on electrodermal arousal in the Gilles de la Tourette syndrome was a pilot study that found a relationship between the occurrence of motor tics and galvanic skin response in a single patient with Gilles de la Tourette syndrome and another with motor tics (Corbett JA, Tics in Childhood. Unpublished MS 1967) . Clinical reports of blocking and attention disturbances4 suggested that the problem of inhibition was central in relation to cortical arousal. Consequently for both the CPT and the Stroop tests, only the inhibition hypothesis was explored.
Methods

Subjects
Experimental Individuals with Gilles de la Tourette syndrome were recruited with the assistance of the Tourette Syndrome Association, a self-help group of patients and parents. A mailing describing the research project was sent to 1,000 members of the Association in New York, New Jersey and Connecticut. The mailing was accompanied by a letter explaining the project that was signed by officers of the Association. Over 75 people responded to this mailing, most of whom were being treated with medications such as haloperidol and clonidine that affect the arousal system. Twenty of these people were not on arousal-related medications; 17 took part in the study, but mechanical difficulties interfered with the recording of physiological responses in one. An additional four subjects who were not being treated with arousal-related medications were recruited through personal contacts of the researcher. (The Tourette syndrome questionnaire developed by the Tourette and Tic Laboratory at Mt. Sinai Medical, New York City, was administered to all experimental subjects to confirm the Gilles de la Tourette diagnosis. This questionnaire inquires about a variety of symptoms and establishes the age of the onset and duration of each symptom.
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Responses from the questionnaire were scored for the three basic symptoms of the disorder: multiple muscular and vocal tics and waxing and waning course of symptoms.2 A history of these three basic symptoms was considered to be confirmation of diagnosis. In two cases where questionnaire responses did not establish the diagnosis, observational evidence of symptoms was used to supplement the basic data.) Control This study required a control group of subjects with chronic medical illnesses to control for the possibility that the arousal disturbance symptoms noted in people with Gilles de la Tourette's syndrome might be a reaction to the chronic, unpredictable nature of the syndrome. A number of chronic medical illnesses, such as asthma, endocrine disorders, and epilepsy are treated with medications that affect the arousal system, which would have introduced a confounding variable. The control group for this study was made up of subjects with haemophilia, von Willebrandt's disease (vascular haemophilia) and diabetes, chronic medical illnesses which are not treated with medications that affect the arousal system. Control subjects with either haemophilia, von Willebrandt's disease or diabetes were recruited with the assistance of several self-help groups, hospital clinics and private physicians. The self-help groups were the Metropolitan New York Chapter of the Hemophilia Foundation and a voluntary discussion group for diabetics conducted at the New York University Medical Center. The Department of Pediatric Hematology and the High Risk Program for Diabetes, both of New York Hospital, were the cooperating clinics. All controls were first contacted about the study either by someone involved in their medical treatment or by a member of their organisation. They were told that this was a study of Gilles de la Tourette's syndrome and those who were not familiar with the condition were informed of its symptoms. People who expressed an interest in participating were curious about why their condition had been selected, and the reason for this choice (the fact that their illness shared an element of unpredictability with the Gilles de la Tourette syndrome) was explained. Transportation expenses were provided for all control subjects.
Matching An equal number of male and female subjects were recruited in the Gilles de la Tourette and the control group. Precise matching for age was not possible. Instead, subjects were recruited in such a way that no major difference in age existed between the two groups. The mean age of the Gilles de la Tourette group was 27-3 years (SD = 14-91; Minimum = 10; Maximum = 62). The mean age of the control group was 26-9 years (SD = 12-04; Minimum = 9; Maximum = 52). The mean age for males in the Gilles de la Tourette group was 30 7 (SD = 18-07; Minimum = 10; Maximum = 62) and for females, (SD = 10-81; Minimum = 11; Maximum = 45). Comparable figures for the control subjects were: Mean age for males, 28-2 years (SD = 14-89; Minimum = 9; Maximum = 52); Mean age for females, 25-7 years (SD = 8-96; Minimum = 9; Maximum = 38). There were no significant differences between the Gilles de la Tourette and control subjects on the age variable, either for the groups as a whole, t (38) = 0-08, p > 0-05, or for the male or female Tonic, phasic and cortical arousal in Gilles de la Tourette's syndrome subgroups (for males, t ( 18) = 0 337, p > 0 05; for females t (18) = -0*405, p > 0.05).
Apparatus Subjects were tested in a sound-proof, temperature-controlled room at the Research Center for Mental Health, New York University. Temperature was kept at approximately 700F for all subjects. The Continuous Performance Test was constructed by the Psychological Workshop at New York University according to specifications outlined in the original article describing the test22 with some modifications. The test was constructed with a memory drum and the timing system with a Hunter 120A Klockounter and relays. This version of the CPT presented stimuli at a frequency of one-per-second and stimuli were illuminated for this period of time as well. Prior versions have presented the stimuli at the same speed, but illumination of the stimulus has been shorter (for example 0-1 s). Basal skin resistance levels and phasic skin resistance responses to sound and light stimuli were recorded by a Beckman Type RM Dynagraph, using a Beckman 9892A skin resistance coupler. A constant current of 0-5 microamps was administered to subjects across two standard size Beckman silver-silver chloride electrodes. These electrodes were attached by adhesive collars. The skin of all subjects was cleansed with alcohol prior to electrode placement. The electrolyte medium was a commercial preparation, KY Jelly. The auditory stimulus for the habituation experiment was a 450 Hz tone presented to both ears through earphones at 65 dB. The visual stimulus was a small 5-watt bulb with a white plastic cover. Stimuli for the Stroop were constructed according to models of the test used in previous work at New York University.29
Procedures
The following procedures were used for all subjects. Introduction During this period, tester and observer were introduced to the subject in an informal manner. A brief summary of the procedures was presented and the purpose of the testing (to help gain a better understanding of the Gilles de la Tourette syndrome) was described. After appropriate questions were answered, experimenter, observer and subject all went into the experimental room.
Testing
Tests were presented in a fixed order to all subjects: (1) Continuous Performance Test, (2) Habituation-sound, (3) Habituation-light, and (4) Color-word test. A fixed order was used because of the anticipated small sample size as well as to allow the experimenter to focus on individual differences. On the CPT, subjects were presented with two tasks. In both of these tasks, a series of letters was presented one at a time in a small window that was in front of the memory drum. For the first task, the subject was instructed to press a response key whenever an X appeared in the window. For the second task, the subject was instructed to press the key every time an X appeared after it had been preceded by an A. A response was scored correct if the subject pressed the response key within 0-69 seconds after the illumination of the correct letter. This figure was used according to instructions found in the initial article describing the test.'9 Correct and incorrect responses were recorded by an experimenter who was sea-ted directly across from the subject behind a set of relays and a timing device. All subject responses triggered a red light which allowed the experimenter to identify correct as well as incorrect responses. The X task included a number of randomly-selected letters from the alphabet as well as eight Xs. All letters were presented one at a time in the viewing window. After a brief practice period, subjects were given a 10 minute test in which there were approximately 50 correct responses (the number varied slightly because of occasional mistrials). A brief practice period preceded both the X and the A-X task. In the A-X task, there were five correct responses embedded in a series of 31 letters.
After completion of the CPT, subjects were instructed to sit in a large, cushioned chair. They were told that the experiment would take approximately 45 minutes and that there would be nothing painful or unpleasant about it. Electrodes were then attached to the proximal phalanx of the index or middle fingers of the left hand; a ground electrode was also attached to the person's left arm. Several of the subjects had calluses at this site, and for these, a palm placement was used. Once electrodes were attached, a 15 minute interval preceded the recording session. After this period, the subject was instructed to sit quietly and listen to sounds that came through the earphones. The subject was also instructed to try not to move the arm on which the electrodes were attached. Both auditory and visual stimuli were presented for one second, 20-30 times over a 10 minute interval. The interstimulus interval for all stimuli was 25 s, which was slightly longer than the standard ISI found in a number of habituation experiments reviewed in the literature. This lengthened ISI was used to allow for the possibility, suggested by the hypothesis, that some Gilles de la Tourette subjects might have atypical responses. The light for the visual stimulus was placed before the subject on a table approximately one yard in front of where he was sitting. During presentation of the visual stimulus, lighting in the room was reduced to 3 425 cd/M2.
Once the sound series of the habituation experiment was completed, the earphones were removed and the light stimulus put into position. The subject was then told to keep his/her eyes on the light, which would flash on or off. A short break followed the administration of the visual habituation experiment.
The Stroop test consisted of three separate tasks. On the first task, the subject had to read 10 lines of colour names printed in black ink. On the second task, the subject had to identify the colours of 10 lines of groups of asterisks printed in blue, green, orange and red inks. On the final task, the subject had to identify the colours of colourwords printed in incongruous colours (for example, if the word blue was printed in red, the subject had to say the colour red and inhibit the word). Reading times and reading errors on all tasks were noted by the experimenter at the time of testing. In addition, the subject's respose was taped and responses were scored a second time after the testing. Discrepancies between on-line and taped versions of the Stroop were decided in favour of the taped version.
After administration of all tests the purpose of the experiment was explained to subjects. Two people were always involved during administration of the CPT, the habituation experiment and the Color-538 Word test. For the CPT, one person was sitting across from the subject, as described above, while the second was seated across the room, slightly to the rear of the subject. For the Gilles de la Tourette group, this person was involved in rating symptomatology using the tic rating scale. In order to control for the effect of observer presence on arousal variables, a second person was also seated in the room during administration of test procedures to control subjects. During these sessions, the observer made notes about the subject' s alertness. The second person was always introduced to subjects as someone who would help to "keep score."
During the habituation experiment, one person was always seated in front of the subject, while a second person was outside the room running the dynagraph. The observer in the room noted the occurrence of movements of the left arm or hand that could produce movement artifact during presentation of the sound and light stimuli and also noted whether the subject kept his eyes on the light during the second experiment. Several observers had difficulty with the latter task because the room was dim. For the Stroop test, the second person sat behind the subject again and made the same ratings as during the CPT.
Scoring
On the CPT, the X and A-X responses of each subject were scored in absolute as well as in relative terms.'9 The absolute score consisted of the number of correct responses that the subject had made, divided by the number of correct responses possible in the time allowed. The relative score was defined as the number of correct responses made divided by the number of attempts, both correct and incorrect, during the time allowed. Both scores were reported in percentage terms.
Since a constant current system was used, all electrodermal variables were initially recorded in resistance units. Samples of the basal skin resistance level were measured immediately before the onset of stimuli 1, 5, 10, 15 and 20 in both the sound and light series.30 Any decrease in skin resistance that exceeded 400 ohms" 30 3 which began within one-to-three s after stimulus onset32 was scored as a skin resistance response. The peak of the wave reached within up to five s after the initial drop in resistance level was scored as the amplitude of the response. 33 In those few instances in which the wave was still ascending to peak after five s, this limit was extended. All responses of 400 ohms or more that occurred outside the latency limits were scored as spontaneous fluctuations (SF). All responses were hand-scored with a ruler by one rater and checked by a second.
A standard criterion of three consecutive nonresponses" 34 3 was used to determine the point at which a subject habituated to a stimulus.
Trials involving electrodermal variables that had to be eliminated because of movement artifact or recording difficulties were not included in the data analysis. When trials were eliminated, mean variances and other stastistics were calculated on the basis of the trials that remained. If the elimination of a trial interfered with the calculation of a trials to habituation criterion, that subject was dropped from the data analysis.
Prior to statistical analysis, electrodermal variables were Bock, Goldberger converted into conductance units in order to meet current standards. 39 Scores were then normalised with a logarithmic transformation in order to minimise the contribution of extreme values. Following this transformation, several new variables were created. From tonic level scores seven dependent variables were generated for each habituation series. The first five were simply the transformed tonic level readings at the five points sampled originally. The final two were created on the basis of a regression analysis in which the five tonic level values were regressed on trials. The first of these was a slope value, the second an R-squared value. The last two values were added after preliminary plotting of tonic level values suggested that control subjects experienced a steeper and more even decrease in skin conductance than Gilles de la Tourette subjects. A steady decrease in skin conductance (a decline in arousal) is the normal reaction of subjects to this experimental procedure (Bernstein, personal communication).
There is considerable controversy about whether the law of initial value, which states that response amplitude of autonomic measures is inversely related to pre-stimulus level, applies to electrodermal measures.3237 One study reviewed here indicated that some individuals are more subject to the law than others.3' In the present study, an empirical approach was used: the significance of the correlation between response amplitude and pre-stimulus level for the first response of each series was tested.3' 3 Subsequent responses were not used because of anticipated habituation effects. This approach found a significant negative correlation between log conductance change and log conductance level (measured when the response began) in relation to the first trial of the sound series, r (30) = -0539, p < 0'01, and a non significant correlation between the two variables for the first trial of the light series, r (24) = -0-138, p > 0-05. There were no significant differences between the two groups in the correlation between log conductance change values and conductance level values for either the sound or the light series (Fisher's z', Normal Z value, Sound = 0-339, Light = 0.808).
On the basis of this analysis, the log conductance change values from the first response of the sound series were transformed into autonomic lability scores.39 This procedure provides a correction for the influence of basal values on change scores and normalises the scores with a mean of 50 and a standard deviation of 10. For the first trial of the light series, the log conductance change score was used rather than the autonomic lability score.
Since prior studies with the Stroop test have found a positive correlation between reading time on the colours alone condition and reading time on the colour-word condition, analysis of co-variance was used to correct for the effect of colour-coding time on the second task. Covariance analysis was also used to correct for the influence of colour-coding on errors in colour-word naming.
The Tonic, phasic and cortical arousal in Gilles de la Tourette's syndrome 0 = Absent: no symptoms in five minute period; 1 = Mild: 1 symptom per minute or 1-5 per five minute period; 2 = Moderate: 2-5 symptoms per minute or 6-25 per five minute period; 3 = Marked: 6-10 symptoms per minute or 26-50 per five minute period; 4 = Very severe: over 10 symptoms per minute or more than 51 per five minute period. During the habituation experiment, raters used a prepared rating sheet to note trials on which movement interfered with accurate recording of electrodermal activity in both Gilles de la Tourette and control subjects.
Statistical tests
Hierarchical multiple regression analysis was used to test all hypotheses.40 Hierarchical analysis is the equivalent of repeated analyses of covariance. At each stage, prior variables have been partialled out and the variable that is entered last in the multiple regression equation is the research factor of interest. In hierarchical analysis, variables are added to the regression equation in a fixed order. At each step of the analysis, an increment value, the squared semi-partial correlation co-efficient is computed for the variable of interest. The statistical significance of this value is determined by the F-test. The nature of the multiple regression equation used in each statistical test varied somewhat based on the relevance of the independent variables to the dependent variable. For all tests, group membership was coded by means of dummyvariable coding and age was entered into the multiple regression equation as a co-variate. In instances in which elimination of subjects resulted in an unequal distribution of male and female subjects in each group, sex was entered into the equation prior to age as a co-variate. Homogeneity of regression of co-variates was tested by the t test of differences between regression co-efficients.
The influence of severity of Gilles de la Tourette symptoms on CPT and Stroop test peformance was tested by an additional regression equation. For Stroop scores, colourcoding was added to the equation prior to the severity variable. For CPT scores, no other variables were added.
For dependent variables for which greater variance in the Gilles de la Tourette group was predicted, absolute within-group deviation scores were used to test the hypothesis.444S
Results
AUTONOMIC AROUSAL-TONIC
Log conductance level When log conductance level values sampled at five points during the sound and light habituation experiments were regressed on trials, the amounts of variance accounted for by the regression line was significantly greater in control subjects than in Gilles de la Tourette subjects (see tables 1 and 2). Furthermore, the average slopes of the regression lines of the groups differed significantly in the sound habituation experiment and approached significance in the light habituation experiment (see tables 3 and 4). In both cases, the slopes of the Gilles de la Tourette subjects were flatter.
In order to further understand these results, a repeated measure analysis of variance was performed, using log conductance level values sampled from the point of stimulus onset for all 22 trials for each subject. The results of this analysis are shown in tables 5 and 6 and figures 1 and 2. The form of the significant group x trials interaction effect found in the repeated measures analysis indicates that the Gilles de la Tourette subjects experienced less change in arousal level than controls during the habituation experiments.
There were no significant differences between the Gilles de la Tourette and the control groups on the heterogeneity of variance measure for tonic variables.
Spontaneous fluctuations
There were no statistically significant differences in the rate of spontaneous fluctuations between groups in either of the habituation experiments. However, there was a trend in both experiments for the Gilles de la Tourette group to have a higher rate of spontaneous fluctuations than controls. During the sound habituation experiment, the mean number of spon- 
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1,37 For Sound, if Alpha = 0-05, power > 0-95 For Light, if Alpha = 0-05, power < 0-50 *p < 0-001 tp < 0-06 taneous fluctuations per trial for the Gilles de la Tourette group was 1-12, for controls, 0 67 (F 1, 37 = 2-67, p < 0.12). During the light habituation experiment the mean number of spontaneous fluctuations per trial for the Gilles de la Tourette group was 1-29, for controls, 0-82 (F 1, 37 = 2-88, p < 0-10). There were no statistically significant differences between groups on the heterogeneity of variance measure for spontaneous fluctuations in either the sound or light experiment.
AUTONOMIC AROUSAL-PHASIC
Analyses of phasic variables were conducted with fewer subjects than those of other variables because of the elimination of subjects. There were two reasons for elimination: non-responsiveness of subjects and recording difficulties. There were no significant differences between groups in the incidence of non-responsiveness or recording difficulties.
There were no significant differences between groups on measures of phasic arousal. Group differences approached significance on only one phasic variable, the autonomic lability score (ALS) for the first stimulus of the sound experiment (F (1, 28) = 3-78, p < 0.07). On this variable, mean ALS of the Gilles de la Tourette group (54 65) was smaller than mean ALS of the control group (55*98). There were also no significant differences on any of the phasic heterogeneity of variance measures.
CORTICAL AROUSAL
Continuous Performance Test (CPT)
There were no significant group differences on any 7 ). There was a significant decrease in the incidence of tic symptoms between the final CPT condition (CPT-A-X) and the first Stroop condition (Words alone), t (38) = 3-55, p < 0-01. Severity of symptomatology did not significantly influence scores on any of the six tasks for which it was measured.
Discussion
The findings of this study suggest that clinical discussions concerning the role of arousal in Gilles de la Tourette's syndrome have been too broad. These discussions have used arousal as a general concept that relates to the activity of the nervous system as a whole and have not taken into account the dissociation of arousal systems.'3 This study found no evidence in Gilles de la Tourette patients for arousal disturbances hypothesised by clinicians on performance tasks that have been related to cortical arousal or in amplitude or habituation rate of phasic electrodermal responses. Researchers using more influenced Gilles de la Tourette subjects to succumb t Gilles de less readily to boredom than controls. The first is enced less that since the Gilles de la Tourette syndrome was in controls the focus of the study, these subjects may have made periments. more efforts to maintain their initial level of alertons of this ness. A second factor was the presence of the a Tourette observer. It is known that people with the syndrome to remain make special efforts to hide their symptoms from ted above, others and can, with varying degrees of success, h stimulus inhibit them. It is quite possible that Gilles de la periments. Tourette subjects maintained arousal level during oredom on the habituation experiments as part of their effort to repetitive control symptoms in public. No systematic data on either of these factors was collected during the study. Consequently, no conclusions can be made concerning the manner in which they may have a tourette influenced experimental findings.
A second possible interpretation is that Gilles de la Tourette subjects experienced less change in log conductance level than controls simply because they were already functioning at lower levels of tonic arousal. In both the sound and light habituation experiments, the tonic arousal level of the Gilles de la Tourette group was consistently lower than that of 10.0, -0a 0 controls. However, at none of the 10 points sampled 0 during the two experiments was the difference in log conductance level between the two groups statistically significant. Consequently, it is unlikely that low K*' .e * levels of tonic were responsible for the experimental -,-,-,.,-, finding. 18 20 22 A third possible explanation is that the slower rate of change in log conductance level in the Gilles de la toup by trials Tourette group is a consequence of physiological differences in tonic arousal between the Gilles de la 542 Tourette and the control groups. Sokolov44 in his work on the orienting response, discusses tonic arousal as the background level of central nervous system activity. This form of arousal is controlled by the reticular activating system while phasic arousal involves cortical as well as reticular centres. The slower rate of change in log conductance level experienced by the Gilles de la Tourette group during the habituation experiments suggests that reticular activity was more persistent in this group than in controls. In an experimental situation in which reticular activity normally declines sharply over time, the decline occurred more gradually in the Gilles de la Tourette group. A physiological explanation which could account for this would be that the firing rate of reticular neurons decreased more slowly in the Gilles de la Tourette group than in controls.
The trend of group differences on the second tonic level measure, spontaneous fluctuations, provides some support for this interpretation. Although differences between the two groups were not statistically significant during both the sound and light habituation experiments, the rate of spontaneous fluctuations of the Gilles de la Tourette group was consistently higher than that of the control group. The spontaneous fluctuation measure is widely regarded as an index of background activity in the central nervous system. This persistent reticular activity interpretation of the experimental finding is speculative. However, the interpretation suggests an aetiological hypothesis for the Gilles de la Tourette syndrome that offers an explanation of the basic motor problem of the disorder and accounts for symptoms that have been noted in these patients but never included in the syndrome. The gamma efferent system, which is controlled by reticular centres, plays an important role in the regulation of muscular contraction. Persistent excitation of this system would disrupt the smooth regulation of muscle tone and lead to sudden muscular contractions. While a variety of movements accompany the syndrome, the basic symptom of the disturbance involves sudden, uncontrollable muscular contractions.9 Previous aetiological theories which explain the syndrome as a disturbance of motor control centres in the basal ganglia do not account for this basic symptom but focus instead on other motor symptoms that occur in some patients but are not common to all of them (for example a patient' s inability to stop a normal, voluntary movement once it has been initiated).
Persistent reticular activation could also cause sleep disturbances which have been noted in clinical reports35 as well as experimental studies.4546 The nature of these disturbances is consistent with the Bock, Goldberger persistent reticular activation model. Clinical reports describe "frequent nocturnal arousals"'3 while experimental studies have recorded decreased delta sleep45 and "sudden arousals, confusion and automatisms resembling night terrors."46
It is important to note that the sample of Gilles de la Tourette subjects recruited for this study was a special one because no member of this group was receiving medications that are commonly used in the treatment of the syndrome. The manner in which this non-medicated sample may have differed from a group of Gilles de la Tourette subjects receiving medication cannot be determined because information concerning variables that might distinguish this group from other patients (for example ratings of general syndrome severity, reaction to medication) was not collected. Ratings of symptoms made during the course of the study suggest that these subjects were from a population in which the syndrome was of mild to moderate severity. These ratings must be interpreted cautiously, however, because of the well-known ability of Gilles de la Tourette patients to inhibit symptoms in public.
The decrease in symptom severity between the final CPT trial and the first Stroop trial is a serendipitous finding. It is possible that symptoms became less severe as Gilles de la Tourette subjects became more relaxed in the experimental situation. A decrease in tic frequency with relaxation has been reported in a number of clinical studies and demonstrated experimentally as well.47 An alternative explanation is that differences in task demand between the CPT and the Stroop test caused the reduction in tic frequency. A recent experimental study and a review of case reports indicate that task demand can have an effect on tic frequency.9
